Integrating Kano-DEA Models for Distribution Evaluation Problem  by Arabzad, S. Mohammad et al.
 Procedia - Social and Behavioral Sciences  41 ( 2012 )  506 – 512 
1877-0428 © 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of The First International Conference on Leadership, 
Technology and Innovation Management 
doi: 10.1016/j.sbspro.2012.04.062 
International Conference on Leadership, Technology and Innovation Management  
Integrating Kano-DEA Models for Distribution Evaluation 
Problem 
S. Mohammad Arabzad a , Mahdi Bahrami b, Mazaher Ghorbanic , a 
a,b,c Department of Industrial Engineering, Najafabad Branch, Islamic Azad University, Isfahan, Iran. 
 
Abstract 
Companies have found that the optimal supply chain management (SCM) increases successfulness by acquisition 
direct and indirect benefits in the supply chain. Therefore, SCM has attracted managers and researchers attention. 
Distributors, as a part of a supply chain, can help producers to develop new products and processes. In this paper, an 
integrated Kano-DEA method has introduced for distribution evaluation. This combination has used for 
determination of the important weights of evaluation criteria. Then, distributors have been evaluated using DEA 
technique. Finally, in order to show the application aspects, a numerical example has been conducted by using the 
proposed approach.    
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1. Introduction 
Supply chain management (SCM) has received more attentions from both academicians and 
practitioners in the past decade. Many articles and books have been published for the methods and 
opinions about the application of SCM. Distributor’s selection is an important issue in SCM, particularly 
in the current competitive environment. Distributor selection involves evaluation and choice (Cavusgil et 
al. 1995). The evaluation task typically consists of identifying the attributes, criteria or factors relevant to 
the decision and then measuring or rating eligible distributors on each factor (Patton, 1996).  
It should be noted that distributor selection has not been studied deeply and the theoretical methods 
developed by academics have not been fully applied in industry. To date, little work has been done in 
selection of distributor, particularly in empirical studies. Only conceptual, descriptive and simulation 
results focused primarily on firm resources and general marketing/selling factors were discussed (Abratt 
and Pitt, 1989; Cavusgil et al. 1995; Shipley et al. 1989; Yeoh and Calantone, 1995). Ross (1973) studied 
the selection of the overseas distributor. The author concluded that whether or not the exporter will be 
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able to achieve his goals depends to a great extent on how well he has carried out his analysis of which 
firm will do the best possible job for him in a particular market. Lindqvist (1983) reviewed the research 
trends in distribution in Finland and found that the factors affecting the length of the distribution channel, 
the variables accounting for dimensions of retail trade in commune level centers, and the influence of the 
location and size of the automobile dealership on its profitability are at the heart of distribution research. 
Fram (1992) highlighted the importance of selecting the correct international distributors if a firm wishes 
to trade effectively in the worldwide market. The author described a study commissioned exploring the 
steps required to minimize the risk when selecting a distributor, e.g., use of end-user reference and 
suggestions. 
Fonsson and Zineldin (2003) proposed a conceptual model including behavioral dimensions of 
supplier–dealer relationships and presented hypotheses about how to achieve satisfactory inter-
organizational relationships. Their results showed that good reputation and close relationship are key 
variables for the achievement of high satisfaction in a ‘‘high-trust and commitment relationship”. Sharma 
et al. (2004) proposed a composite Distributor Performance Index (DPI) to evaluate distributors’ 
performance. Based on a case study, Wang and Kess (2006) found that task-related and partner-related 
dimensions in partner selection of international joint ventures were useful in distributor relationship. A 
distributor relationship is a product-tied relationship, and product innovation can be used as an approach 
for performance improvement in distributor relationship. Lin and Chen (2008) derived four key constructs 
from marketing, supply chain, and logistics literature to investigate their influences on the distributor 
selection. 
In this paper, an integrated Kano-DEA method has introduced to evaluate distributors. This 
combination has used for determination of the important weights of evaluation criteria. Then, distributors 
have been evaluated using DEA technique. Finally, in order to show the application, a numerical example 
has been conducted by using the proposed approach. 
 
2. The proposed approach 
2.1. Determination of the quality attribute of the criteria 
The Kano’s model was first developed by Noriaki Kano and his colleagues in 1984 (Kano et al. 1984) 
to categorize the attributes of a product or service, based on how well they are able to satisfy customers’ 
needs (Shahin, 2004). In practice, five types of attributes are identified:  
 
I. Must-be attributes: These are attributes that often are unnoticed by customers and sufficiency of 
them will not result more satisfaction but insufficiency of these elements will result 
dissatisfaction.  
II. One-dimensional attributes: These are attributes that sufficiency of them will result satisfaction 
and insufficiency of them will result dissatisfaction. These attributes are also termed “more is 
better” or “faster is better”. 
III. Attractive attributes: These are attributes that sufficiency of them will cause customers to feel 
excitement and their absence will not dissatisfy customers. 
IV. Indifferent attributes: These are attributes that sufficiency or insufficiency of them will not affect 
customer satisfaction. 
V. Reverse attributes: These are attributes that if they are provided, customer will be dissatisfied 
and vice versa. 
 
Kano (1984) used functional (positive) and dysfunctional (negative) questionnaires and 5 by 5 
evaluation table to determine different attributes. This is achieved by asking two questions:  
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1. If the product/service provided to you, work well, how do you feel? 
2. If the product/service provided to you, does not work well, how do you feel? 
 
See for Shahin (2004) and Shahin and Zairi (2009) Kano’s evaluation in table 1.  
In this paper, Kano questionnaire is utilized to determine quality attributes of criteria. Therefore, 
functional (positive) and dysfunctional (negative) questions are asked from experts for each criterion (See 
Table 2). 
 
Table 1- Kano’s evaluation table (Shahin, 2004; Shahin and Zairi, 2009) 
Dy sfunctional form of the questionCustomer
requirements 1) I like it
that  way
2) It  must  be
that  way
3) I am
neut ral
4) I can  live
wit h it  t hat
way
5) I dislike it
that  way
Funct ional
form of
the
question
1) I like it
that  way
2) It  must  be
that  way
3) I am
neut ral
4) I can  live
wit h it  t hat
way
5) I dislike it
that  way
Q
R
R
R
R
A A A O
M
M
M
QR R R
I
I
I
I
I
I
I
I
I
 
 
Table 2- Single answer for Kano questionnaire 
Kano questionnaire Like Must-be Natural Live-with Dislike 
Functional 3     
Dysfunctional    3  
 
 
Using Table 1, nature of each criterion is determined by combining results of functional (positive) and 
dysfunctional (negative) questions. 
2.2. Evaluation potential distributors 
2.2.1. Defining the evaluation grades and acquiring evaluation data 
To characterize the relative importance of each distributor with respect to each criterion, we define for 
each criterion a set of assessment grades , where  represent the 
importance from the most to the least important and N is the number of assessment grades for criterion j. 
We assess each distributor against each defined criteria in five levels such as very high, high, medium, 
low and very low by asking from corresponding experts. 
G = {Very High, High, Medium, Low, Very Low} = {VH, H, M, L, VL}. 
Having defined the sets of evaluation grades, the distributors that needed to be prioritized were 
assessed one by one against the selected criteria. 
 
2.2.2. Transition of qualitative weights to quantitative weights 
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Assume that criterion j will be assessed by X experts  and  are the number of experts 
who asses item r to grade  under the criterion j. It is evident that . Table 3 shows the 
number of experts who select their desired grade for each item with respect to every criterion. 
 
Table 3- supplier selection decision making matrix 
Alternatives 
Criteria 
   …    …    
 …  …  …  …  …  
  …  ...  …  ...  …  
...
 
...
  ...
  ...
  ...
  ...
  ...
 
  …  …  …  …  …  
...
 
...
  ...
  ...
  ...
  ...
  ...
 
  …  …  …  …  …  
 
Let   be the weight of grade . The local weight of each item with respect to 
every criterion can be defined as 
 
To determine the local weight of each item i with respect to every criterion, each item is considered as 
a DMU,  as a decision variable and also the weight assigned to the output , and the following 
DEA model: 
 
 
s.t. 
 
 
 
Where  are the decision variable and  is 
the strong ordering condition imposed on grades, which is similar to the strong ordering condition on 
different ranking places in voting systems proposed by Wang et al. (2008).  
3. Numerical example 
In this study, a numerical example is used to show performance of the proposed approach. In this 
example, a Company with 10 distributors is considered. The proposed approach is applied in two 
phases. At first, the weights of evaluation criteria are determined and in the second step, distributors are 
evaluated and ranked. The proposed approach is shown in Figure 1. 
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Phase
1
Construct a team of decision makers
Determine the quality attribute of the criteria
using Kano’s approach
Phase
2
Transition of qualitative weights to
quantitative weights
Defining the evaluation grades and acquiring
evaluation data
Evaluation potential distributors
 
Fig. 1- Proposed method for distributor evaluation  
 
The computational procedure is summarized in the following steps: 
 
Step 1: The decision making team is consisted of 10 decision makers (DMs). The DMs have identified 
the following six criteria to evaluate 10 distributors such as marketing capabilities (C1), logistic 
capabilities (C2), relationship intensity (C3), brand (C4), infrastructure (C5) and turnover (C6). 
 
Step 2: The Kano questionnaire is then distributed between DMs to determine the quality attributes of 
the determined criteria. Table 4 shows the frequency of quality attributes for each evaluation criteria.  
 
Step 3: In this step, important weight of each criterion is determined using Eq.2. We innovatively 
consider   as quality attribute (e.g. must-be, one-dimensional, attractive, indifferent and 
reverse) in phase1. This consideration is based on assessment rule that introduced by CQM (1993). This 
rule shows the important effects of each attribute such as  . Important weight of each 
criterion has been illustrated in table 4. 
 
Step 4: In this step, potential distributors are evaluated with respect to each criterion. Assessment 
grades are very high, high, medium, low and very low. Evaluation profile of distributors with respect to 
mentioned criteria is shown in Table 5 and Table 6 respectively. 
 
Table 4- Frequency of quality attributes and resultant weights 
Criteria Quality attributes Weights Must-be One-dimensional Attractive Indifferent 
Marketing capabilities 7 1 2  1.0000 
Logistic capabilities 5 3 1 1 0.8673 
Relationship intensity 2 5 3  0.6735 
Brand 3 3 4  0.7143 
Infrastructure 6 1 2 1 0.9082 
Turnover 1 1 5 3 0.4796 
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Table 5- Evaluation profile of suppliers for screening phase 
Num. of 
Distributors 
Criteria 
Marketing capabilities Logistic capabilities 
VH H M L VL VH H M L VL VH H M L VL 
Distributor 1 1 4 5      7 3 1 2 7   
Distributor 2  2 6 2  3 5 1 1    1 4 5 
Distributor 3    8 2 5 1 4   3 2 5   
Distributor 4 3 5 2   7 1 1 1    2 4 4 
Distributor 5 2 2 6    3 1 6  5 3 2   
Distributor 6   1 9  4 3 3   3 3 4   
Distributor 7 7 2 1    3 5 2  6 2 2   
Distributor 8   5 5    9 1    5 5  
Distributor 9 8 2     2 1 3 4  6 3 1  
Distributor 10 5 3 2     7 2 1   4 6  
 
 
Step 5: Multiplying important weights of criteria with local weights of distributor’s, Evaluation score 
of each distributor is calculated. Table 7 shows the evaluation scores and final ranking of distributors. 
 
Table 6- Evaluation profile of suppliers for ranking phase 
Num. of 
Distributors 
Criteria 
Brand Infrastructure Turnover 
VH H M L VL VH H M L VL VH H M L VL 
Distributor 1 3 2 5   7 1 2    4 6   
Distributor 2 8 1 1   5 3 1 1   3 2 5  
Distributor 3  4 3 2 1 2 2 6    5 3 2  
Distributor 4    8 2   4 2 4 6 2 2   
Distributor 5 3 5 1    6 2 1 1 3 5 1 1  
Distributor 6 9 1    1 1 5 3   1 9   
Distributor 7 5 3 2   2 2 4 2   2 4 4  
Distributor 8  5 2 3     10   6 3 1  
Distributor 9    9 1  4 3 3   3 6 1  
Distributor 10    3 7 7 3    7 1 2   
 
 
Table 7- Evaluation scores and final ranking 
Num. of 
Distributors 
Criteria 
C1 C2 C3 C4 C5 C6 Final Score Rank 
Distributor 1 0.5185 0.2907 0.5652 0.5965 0.9608 0.4898 2.6848 6 
Distributor 2 0.3889 0.7526 0.3043 0.9298 0.8333 0.4184 2.8682 3 
Distributor 3 0.2667 0.8454 0.7391 0.3895 0.5882 0.4898 2.5450 8 
Distributor 4 0.6852 1.0000 0.3217 0.2526 0.3098 0.9388 2.6812 7 
Distributor 5 0.5556 0.4124 0.9348 0.6140 0.4843 0.7143 2.7638 5 
Distributor 6 0.2870 0.8041 0.7609 1.0000 0.4608 0.4286 2.8352 4 
Distributor 7 0.9259 0.4536 1.0000 0.7544 0.5686 0.4082 3.2438 1 
Distributor 8 0.3241 0.4021 0.3804 0.4123 0.2941 0.5204 1.7402 10 
Distributor 9 1.0000 0.3567 0.5543 0.2579 0.4412 0.4184 2.4682 9 
Distributor 10 0.7963 0.3753 0.3696 0.2263 1.0000 1.0000 2.9201 2 
3. Conclusions 
As shown in Table 4, criteria 1, 2 and 5 are must-be, criteria 4 and 6 are attractive and criteria 3 is one-
dimensional. It should be mentioned that having the best performance in criteria is necessary but not 
sufficient. Although distributor 10 is the best in two criteria, it is placed behind distributor 7, which is the 
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best in only one criterion. On the other hand, distributor 2 is the best in none of criteria, but has been 
placed as three in final ranking. 
The proposed approach is simple to understand and easy to use. In the first phase, we determine the 
important weights of evaluation criteria using Kano model. In the second phase, qualitative evaluations of 
suppliers are transformed in to the quantitative evaluation using the DEA approach. To illustrate the 
applicability of our approach, a case study is conducted at the end of the paper.  
A practical extension to the proposed approach is to consider allocation of products for each distributor 
using mathematical modeling. Considering fuzzy evaluation of suppliers is another possible direction for 
further research that can perform a fully fuzzy decision process. Furthermore, other MCDM and MODM 
techniques could be applied and comparison with the proposed method could be carried out. 
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